Objective Cervical cancer is the commonest cancer among Indian women. High-risk human papilloma virus (HPV) detection holds the potential to be used as a tool to identify women, at risk of subsequent development of cervical cancer. There is a pressing need to identify prevalence of asymptomatic cervical HPV infection in local population. In our study, we explored the prevalence of HPV genotypes and their distribution in women with cervical lesions. Methods Scrape specimens were obtained from 100 women (study group) with cervical abnormalities. HPV was detected with amplicor HPV tests, and the individual genotypes in these specimens were identified by Hybribio Genoarray test kit. Fifty specimens were also collected from females with healthy cervix (control group). The present study also aimed to determine the status of HPV prevalence and its association with different sociodemographic factors.
Introduction
Human papilloma virus (HPV) infection has been reported to be frequently occurring sexually transmitted disease [1] . Although most HPV infections regress, persistent HPV infection, however, is strongly associated with the risk of cervical cancer and genital warts [2] .
Cervical cancer is the second most common cancer in the women worldwide [3] . India carries one-fourth of the world's burden of cervical cancer [4] . According to the Indian Council of Medical Research (ICMR), the incidence of cervical cancer in India varies from 20 to 35/100,000 women between the age group of 35-64 years, while in developed countries, it is as low as 1-8/100,000 women. In India, 1,32,000 new cases are reported annually with 74,000 deaths occurring each year; hence, every 7th minute, a woman dies because of cervical cancer. It is expected that figures are expected to double by 2020 if no action is taken. [5] .
Several studies have strongly implicated HPV infection as a causative factor in the development of cervical cancer. The prevalence of HPV in the general population is estimated to be between 9 and 13 % worldwide and varies between 1.6 and 25.6 % country wise [6] .
HPVs have been divided into more than 200 genotypes based on DNA sequences, approximately 80 of which have been well characterized [7] . Based on the epidemiologic classification of HPV types by Munoz et al. [8] HPV 2 and HPV 4 are associated with common warts of hands, whereas HPV 6, HPV 11, and others are associated with genital warts. Importantly, 15-20 types of HPV cause virtually all cases of cervical cancer.
Women with normal cervical cytology, who are infected with high-risk HPV type, have an approximately 100-fold increased risk of developing cervical cancer compared with uninfected women. Therefore, it has been suggested that highrisk HPV detection might be used as a tool to identify women at high risk of cervical cancer, in addition to pap smears.
Identification of high-risk HPV genotypes may permit selection of those patients who are at increased risk for disease and may therefore provide additional clinical value. An important requirement for this approach is that HPV testing and identification of high-risk HPV types should be highly sensitive and specific [8] . HPV-infected women remain at risk of developing the disease; hence, its screening is indispensable. Therefore, the present study was designed to determine the prevalence of HPV and its genotypes in women with cervical lesions and then to compare it with the prevalence in women with healthy cervix. Furthermore, in terms of conducting HPV vaccination in India, it is important to understand the prevalence of HPV in the general population.
Materials and Methods
The present study was aimed to determine the prevalence of HPV genotypes in women with cervical lesions. Scrape specimens were prospectively collected from 100 women (study group) with cervical abnormalities. HPV was detected with amplicor HPV test, and the individual genotypes in these specimens were identified by Hybribio Genoarray test kit. Fifty specimens were also collected from females with healthy cervix (control group).
Sample Collection
The sample was collected in the gynecology and obstetrics department and was then sent to the microbiology laboratory in a specimen vial provided. The specimen was collected by introducing a bivalve speculum into vagina for complete visualization of os and ectocervix. The extra secretions were removed using cotton swab, and a brush (as was provided with the Hybribio Genoarray test kit) was inserted into the endocervical canal, rotated at 360°in clockwise direction three to five times, and then the brush was drawn out and put in the specimen vial. The specimen was sent to the microbiology laboratory for further examination.
Processing of Samples

Test Procedure
The whole test is divided into 4 major parts as follows:
The whole test is done using Hybribio HPV kit. The Hybribio HPV test kit is designed for detection and determination of 21 specific HPV subtypes in cervical specimens. The 
Principle of the Test
With the use of polymerase chain reaction principle to amplify extracted HPV DNA from cervical samples, DNA amplicons are then hybridized with immobilized specific HPV probe on the HybriMem under the patented ''flowthrough hybridization'' technique. Enzyme immunoassay method is used for color development to obtain results.
Results
1.
A total number of 100 specimens were collected from patients with cervical lesions. Of these, 10 (10 %) were infected with HPV genotypes. Fifty specimens were collected from patients with healthy cervix (control group). No HPV infection was detected in all the 50 specimens of the control group (Table 1) .
2. Among the 10 (10 %) HPV-positive cases, HPV 18 was observed in 6, HPV 16 in 2, HPV 52 and HPV 39 in 1 each (Table 2 ). 3. The presence of HPV was seen in relation to different sociodemographic parameters. The different factors taken into consideration are age, parity, place of residence, and education. 4. Among the 10 HPV-positive females, 8 were in the age group between 25 and 40 years, and one female was between 41 and 50 years, and one between 51 and 60 years. 5. There was no statistically significant difference in HPV positivity between rural and urban populations. 6. Similarly, in the present study, parity in females did not have any association with HPV positivity. 7. Although education contributes to knowing the preventive measures against infectious diseases, in the present study, literacy status was also not related to HPV infection.
Discussion
HPV is recognized as a public health problem for its role as a critical factor in pathogenesis of various cancers. Cervical cancer is a preventable disease [9] . It develops following progression of uncleared HPV infection to highgrade and eventually to invasive disease [10] . Women with normal cervical cytology, who are infected with high-risk HPV, have an approximately 100-fold increased risk of developing CIN 3, compared with uninfected women [11] . Persistence of oncogenic HPV appears essential for the development of cervical neoplasia [10] . The conventional Pap smear has restricted value in identifying women destined to develop cervical neoplasia [12] . The cytologic features of HPV on Pap smear are nonspecific. [13] .
With the advent of molecular techniques, particularly PCR, it is possible to detect very low quantities of HPV and to subtype the commonly occurring HPV in cervical scrape smears.
In the present study, we evaluated the prevalence of HPV in patients with cervical lesions. Our results showed that the prevalence of HPV in women with cervical lesions was 10 %, whereas in the control group with no cervical lesions, no HPV was detected. The HPV prevalence is in accordance with the other populations studied in India by Bhatla et al. [14] and Kerkar et al. [15] .
In a study reported by Bhatla et al. (2008) , the prevalence rates of HPV infection among women with normal, low-grade cervical neoplasia (CIN 1), and high-grade CIN ([CIN2) were found to be 7.6, 42.3, and 87.5 %, respectively [14] .
The data available from other countries show HPV infection to be 26.8 % in the USA [16] . This can plausibly be attributed to the fact that previous researchers have targeted women in the high-risk groups, viz., women from the rural background or those from the low socioeconomic background.
In India, HPV type 16 alone in cervical cancer is 70-90 %, while the occurrence of HPV type 18 varies from 3 to 20 %. Other high-risk HPV types such as HPV 45, 33, 35, 52, 58, 59, and 73 that have also been reported are rare and thus constitute only a minor group [17] [18] [19] .
Several studies from India reported that HPV 16 and 18 are the most prevalent HPV types found in India, and the present vaccine against HPV 16 and 18 holds great promise in preventing the women from HPV infection and subsequent development of cervical cancer. However, our study demonstrated HPV type 18 as the most prevalent, followed by HPV 16, HPV 39, and HPV 52. The prevalence of HPV 16/18 in the index study is 8 % which is in accordance with Duttagupta et al. [20] and Aggarwal et al. [21] .
Types of HPV in primary screening depend on the population being screened, because of the differences in prevalence of HPV types [21] . Clifford et al. [6] have suggested that cost-effective test could include subset of high-risk HPV, which is most likely to progress to cancer. Out of 100 study group cases, 10 (10%) were positive and 90 (90%) were negative.
While among 50 controls, all were negative.
When the prevalence in the study group (10 %) was compared with the control group (0 %), the difference was observed to be statistically significant with P = 0.021. This showed that the prevalence of HPV was observed to be more in the study group, i.e., in patients with cervical lesions than that of the control group. Probable incrementing factor for the high prevalence of HPV DNA is of poor hygiene. It is corroborated by the observation that in the index study, of the 10 women positive for HPV, 8 women had chronic cervicitis. Poor hygiene was noted to be associated with a higher prevalence of HPV in women in the control group by Aggarwal et al. [21] as well. In this study, we further tried to determine the association of different sociodemographic factors with HPV infection.
No statistically significant difference was seen among HPV prevalence in rural or urban women. However, in a study by Aggarwal et al. [21] , high-risk HPV was more common in rural than the urban women, and the difference was statistically significant (P = 0.001). We also found that women who had education status up to 10, ?2, or graduation had a significantly higher rate of high-risk HPV.
In many studies, young age [22, 23] was found to be associated with HPV infection, but our study demonstrated no significant association with this factor as was observed by other studies [21] . Our study observed no statistical significant relation of HPV with parity. Duttagupta et al. [20] and Lazcano et al. [24] too did not observe any significant association of HPV with parity.
Cervical cancer screening practices are inconsistent in India. Use of Pap smear, as a sole indicator for screening, has limitations. The cytological interpretation becomes faulty if the smear is inflammatory: a situation not infrequent among women from the low socioeconomic background. In case of infrequent screening, screening with a test of high sensitivity provides greater reassurance that potential disease has not been missed in women who were negative. High-risk HPV DNA screening appears to be a valid option in mass cervical screening programs in developed countries. In a resource-poor country, it is not feasible to offer universal molecular testing for high-risk HPV, till HPV screening is made cheaper. Identification of population at risk will enable focused screening, with a greater cost-effective utilization of resources.
Index study has identified women with chronic cervical lesions to be at a greater risk for HPV compared to the women with healthy cervix. Screening can preferentially be directed to the target population for optimal utilization of resources.
The HPV vaccine can be an important tool for the prevention of cervical cancer. Timely administration before sexual debut will allow control of at least half the cancers. The optimum method of screening for the remainder continues to pose a challenge in India. The rapid HPV test that will be provided at an affordable price to developing countries holds tremendous promise. It can be used as a primary screening method to select patients at risk of disease and allow limited resources to be targeted where they are most needed. A combination of HPV vaccination and HPV-based screening may help control cervical cancer in India.
Conclusions
High-risk HPV DNA screening appears to be a valid option in mass cervical screening programs in developed countries. In a resource-poor country, it is not feasible to offer universal molecular testing for high-risk HPV, till HPV screening is made cheaper. Identification of population at risk will enable focused screening, with a greater costeffective utilization of resources. Index study has identified women with chronic cervical lesions to be at a greater risk for HPV compared to the women with healthy cervix. Screening can preferentially be directed to the target population for optimal utilization of resources.
The HPV vaccine can be an important tool for prevention of cervical cancer. Timely administration before sexual debut will allow control of at least half the cancers. The optimum method of screening for the remainder continues to pose a challenge in India.
The rapid HPV test that will be provided at an affordable price to developing countries holds tremendous promise. It can be used as a primary screening method to select patients at risk of disease and allow limited resources to be targeted where they are most needed. A combination of HPV vaccination and HPV-based screening may help control cervical cancer in India.
Our study generates data of HPV prevalence with cervical lesions in patients visiting tertiary care institute. The data generated will be useful for laying guidelines for mass screening of HPV detection, treatment, and prophylaxis. The data so obtained may also be relevant in the era of HPV vaccine.
